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Data set 4 imlloaters the order you give, VIZ. >. , 
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Dr J. Lederberg . . . . . Continued .,......2Oth Jarwry, 

we have your four cl~~sses -1' -21 + VI + 3 ~~roportional 
to Ql m q * Yl P2 P3 * p1 d 93 and 21 pz pi respeotively 
q = i-g. We 0x1 then find p1 = 16% , 92 = 26: and p3 = 16% 
These add up to >8$ b&,&s you wiil see, the socursoy of 
the estimate depends faEgely on the frec@mm~ of ths rare 
4 s triple txossover class. I remember that you thought 
your frequency of 3 for this alas3 to be too hQ@, jjrr 
tV,L?ich case the values of p1 -.-- p3 would be over-estimated. 

As $02 sax, a;L1 t'nis deLiends oil the sssuriqtion of 
~iYM%JZ &??3?~8IYi8& 8%oe$&, ar" OOUSe, in SO fLL?? 88 W8 
LWXI@Jise the possiL&lity of z bramhed qqearanoe be 

3 spuriouSly 8~e@X?d by the teohnique of tisiStir@ tha 
BK etc. be recw~ercd together. Such genes may or m4y not 
be linked. YOUZ mtwrk that type8 8uah a8 -ffs3, ++H 
me ITWC sqests lim~e of B and 84: eta., but ff tney all 
turn out to b8 linksd the result would be SQWWhat SuZ'@S- 
in& It may be that lfnkqe of the type we kt10W i8 nQt 
O@WatiTlg in YOUr bfMt8JhEl, but 1 thfnk We iIlU8t 8t this 
stage see box far our present ideas of linkage can exglain 
YOU-’ r88d.t8. 

Xt also 88011128 to me that the data on 
strongly sq~ est 

8 
a linear ordes, 5s the + s class ocour8 

With about he right, fre~&Uenoy on 81&3h a ti8W. W8 ht 
expect it otherwise to he higher. a more ordarsd 
Of 1irl8IU Order oould b8 mEid8 with 

(a) 3 linked genes none of Which was used a8 8 TXBY?~~F 

(b) 2 linked genes also linked to a maker snd both 
"outside" the m&on between the markers, ie8. 
not between EM ~&d Cl‘. In this aasaoaxenlu8t 
'be taken to exolude the possibility of an 
arr~ement 8uoh as 

Whiah would ob?ouely givrS a branohed appe~&noee 
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&gain situation ef the ty:les 

would have to be exoluded- 

Possibility (c) re@.res ik bit more exaainstion but I 
think a linmr order oould be tested with its aid. 

I have not yet had an opportunity to disouss the 
matter with Fisher, so that all tine above is ust Ey own 
qyon at present. 

useful md (0) 
I: hope that you find it t a) 3.ntellig.ible, 

sound. Z find the ~oblen EU very intrigu- 
ix-g one i+nd f hope that 31 shall. see some more of it, or 
better stU1, have the og~~ortmity of mother person& 
disoussion with you as enjoyable as the one in New H&mm. 
In any case 1 am sure that you are ri$t 212 e:r$UM.ng all 
the possfbilities of ex@la&ning the results cm standaM 
linkage theory as a first step. 

?lease give qr best wishes to klrs Lederbe . 
I hope (or should I say, expeot ?} that you lure, bo h $ 
cnJojf;ing you2 new stlstus. 

Youra sinoerely, 


